Enzyme extraction methods are commonly used to release antigen for Lancefield serogrouping of streptococci. Recently, up to 47% of enterococci have been found to possess antigens cross-reactive with both the group D and the group G grouping reagents. We investigated whether the organisms had recently emerged or whether changes in extraction methods (enzyme extraction) have resulted in our awareness of their existence. We found that approxiimately 20% of our enterococcal isolates released material cross-reactive with the group G reagents. These organisms have been present for at least 6 years, and probably for many more. In addition, we found that most strains of Listeria monocytogenes also released antigen cross-reactive with the group G reagent. The clinical significance of these findings is also discussed.
Commercially produced kits such as Streptex (Burroughs Wellcome Co., Research Triangle Park, N.C.) and Phadebact Streptococcus Test (Pharmacia Diagnostics, Piscataway, N.J.) were intially designed to group streptococci that produce beta-hemolysis on blood-containing agar. The kits have been evaluated for the rapid detection of antigen in blood cultures (18, 22, 23) , enrichment broths from vaginal (8, 9, 11, 14, 20) and throat (19) specimens, and directly from throat secretions (4) and swabs (12, 16) . In general, these applications have been shown to provide accurate and reliable information.
However, these methods rely on Lancefield grouping (10) of organisms without knowledge of hemolytic activity. Although all the Lancefield reagents have been used on nonbeta-hemolytic streptococci, only group B and D reagents are recommended for this purpose (5) . Major problems, such as false-negative results with group D reagents (3, 6, 18, 21) and cross-reactions between Streptococcus pneumoniae (23) and Klebsiella pneumoniae with the group C reagent, have still been encountered in these evaluations (16 All strains were tested with the Streptex streptococcal grouping reagents as specified by the manufacturer. All strains were tested against group A, B, C, D, F, and G reagents. One of the cross-reactive strains of enterococcus and one strain of Listeria were extracted with hot HCl (Lancefield extract) and with hot water (autoclave extract) by standard methods (5) . All extracts were then tested with the Streptex latex reagents. In addition, the hot HCl-and hot water-extracted cell pellets were reextracted with the Streptex enzyme reagent before the latex reagents were used. Broth cultures and simulated blood cultures were tested directly without extraction (18) and by enzyme extraction of cell pellets after centrifugation of 5-ml samples.
Of 73 strains of enterococci isolated from a variety of clinical specimens, 15 possessed antigen(s) cross-reactive with the Streptex group G reagents (Table 1) . These organisms were isolated from urine (6), stools (3), respiratory secretions (3), genital lesions (2), and a catheter tip (1) . All of the cross-reactive strains were subsequently identified as S. faecalis, and only one strain was found to cause betahemolysis on blood agar. The five nongroupable enterococci were identified as S. avium (2), S. faecalis (2), and S. faecium (1). These cross-reactive strains have been isolated since 1979 (Table 1 ). The majority of L. monocytogenes strains available for testing were also cross-reactive with the Streptex group G reagent.
One of the cross-reactive strains of S. faecalis, U-2446, was further tested for agglutination reactions on the basis of different growth conditions and with different extraction methods. The results are shown in Table 2 . A group G beta-hemolytic streptococcus was tested as a control in each case. Both the D and G extractable materials were present in S. faecalis U-2446, regardless of the medium used to grow the organism. Extensive washing of the cells before enzyme extraction did not remove the cross-reactive antigen, nor did boiling or autoclaving the enzyme extract before testing with the latex particles. Two nonenzymatic extraction methods (Lancefield and autoclaving) resulted in the expected Lancefield grouping (group D) without cross-reactive group G interference. Interestingly, enzyme extraction of the cells previously extracted by the Lancefield or autoclave method resulted in release of the group G material from cells extracted by the latter but not by the former method. Although the exact mechanism is not fully understood, the HCl treatment apparently does not denature the crossreactive antigen; rather, it causes changes in the cell surface that prevent the enzyme from reaching the peptide bonds that must be cleaved to release the material.
Broth cultures or simulated blood culture release group D and group G antigen, regardless of whether cells or cultures are extracted; however, nonextracted cultures required a longer incubation time to become positive than did enzymeextracted cultures. Table 2 also shows that when L. monocytogenes B-2461 was subjected to the same testing, the release of the cross-reactive group G antigen was identical to that for S. faecalis U-2446.
The first study of cross-reactivity between group D and group G grouping reagents showed that there were 5 crossreactive strains of enterococci among a total of 16 tested (15) . We have shown that over 20% of our isolates of enterococci possess enzyme-extractable antigen that reacts with both the group D and the group G Lancefield reagents. This is lower than the 47% reported in England (2) . In addition, only one of our strains caused beta-hemolysis, whereas most of the isolates in the English study were strongly beta-hemolytic. Inasmuch as these reagents are recommended for the serological grouping of isolated colonies of beta-hemolytic streptococci, the likelihood of error is minimal in our laboratory even if the group D reagent is not used.
Characterization of the antigens released from the crossreactive enterococci and Listeria strains has yet to be performed. The cross-reactive nature of L. monocytogenes might have been expected, since antisera from Listeria types 1 and 2 have been shown to precipitate antigen extracts from S. faecalis (17) . However, we have shown the presence of cross-reactive antigens between L. monocytogenes and beta-hemolytic group G streptococci rather than with enterococcus. Thus, since cells of L. monocytogenes contain teichoic acids (7) and the group D Lancefield antigen is thought to be composed of teichoic acids (5), it is possible that two distinct antigens are released from the crossreactive enterococci, one antigen being the true group D antigen and the other being a related (possibly different teichoic acid) antigen which nonspecifically binds to the group G reagent. The presence of teichoic acids in 
